Neuropathological effects of alcohol on the developing nervous system.
The formation of functional neuronal networks in the developing nervous system is dependent on three mechanisms which have been shown to be susceptible to disturbance by alcohol exposure. These are cell acquisition, cell migration and cellular maturation. Cell acquisition can be reduced by either impaired proliferation or increased cell deletion. Effects of alcohol on cell proliferation, both early in development and in the postnatal cerebellum, are overshadowed by cell loss, which in the cerebellum may affect both small and large neurones. Disturbed cell migration in the developing nervous system is well-known, through neuropathological studies on human fetal alcohol syndrome. Related changes have been produced experimentally in primates, and retarded migration of nerve cells may also occur in the developing cerebellum of the alcohol-exposed rat. Altered nerve cell maturation as shown by examination of dendritic arborisation has been described in the developing hippocampus and brainstem of alcohol-exposed animals. The effects of alcohol on the developing nervous system are unlikely to be specific, and nutritional, hormonal and other pharmacological influences may play a part in their genesis. Moreover, diverse experimental methodology clouds the interpretation of some findings. Although developmental alcohol exposure may have severe and multiple neuropathological effects on the nervous system, reversibility of many lesions, and restoration of functional competence, appears possible in the light of nutritional studies.